INTRODUCTION
The avian bursa of Fabricius is an epithelial lymphoid organ continuous with the cloacal epithelium. Its importance in the development of humoral immunity in birds is well established (reviewed by Glick, 1983) , although the precise nature of the distinct microenvironments modulating B-cell differentiation remains poorly defined. It is clear, however, that the bursal epithelium influences the maturation of B cells. Induction of B-lineage differentiation markers on stem cells has been demonstrated in vitro by their incubation with bursal epithelial cultures or soluble factors derived from the epithelial conditioned medium (Eerola et al., 1982; Boyd et al., 1983) . The bursal extract "bursopoietin" also induces such markers (Brand et al., 1983) .
Bursal ontogeny has been studied by many groups, although the results have contributed more Medicine, TB 192, Davis, California, 95616. to the understanding of lymphoid development than to that of the controlling microenvironment. Thus bloodborne stem cells have been established as the progenitor cells that colonize the bursa from [8] [9] [10] [11] [12] [13] [14] days of embryogenesis, where they proliferate and differentiate into functional B lymphocytes (Moore and Owen, 1966;  Le Douarin et al., 1975; Houssaint et al., 1976; Lydyard et al., 1976; Pink et al., 1985) . Ontogenic analysis of the bursal stromal components could potentially reveal important cells and factors involved in this sequence. Olah et al. (1986) have identified a mesenchymal secretory cell that appears to be involved in follicle formation. In addition, molecules associated with bursal epithelium, identified by monoclonal antibodies (mAb) BEP-1 and BEP-2, have initially been detected in ontogeny at 8 days and at hatching, respectively (Houssaint et al., 1986a) , which may reflect their roles in different stages of lymphoid development. The present study utilizes a panel of mAb rea:tive with the stromal component of the avian thymus and bursa Boyd, Mitrangas, et al., 1987) to examine the appearance of these microenvironmental elements during ontogeny.
From our ontogenic analysis of the chicken bursa of Fabricius with these reagents, we present data in this paper that support the proposals that medullary secretory cells are derived from the mesenchyme (Olah et al., 1986) , whereas medullary and basement membrane-associated epithelium (BMAE) are from endodermal origin. In addition, we have identified molecules expressed on various bursal elements that potentially modulate B-cell differentiation.
RESULTS
The expression of the antigens recognized by the mAb panel was examined at days 10, 12, 15, and 18 reactive with the surface epithelium (S.Ep), basement membrane (BM), BMAE, medulla, follicleassociated epithelium (FAE), interfollicular epithelium, and macrophages (MO) . The expression of these molecules within the developing bursa can be divided into two main groups: (1) those initially reactive with the S.Ep (Table 1) and (2) those initially detected on one or more of the other components ( 58, 59, 70, and 77 hatching. The antibodies included those normally were present on the adult basement membrane and (Fig.  4) , were initially expressed concomitant with bud generation and the development of the FAE transport mechanism (Beezhold et al., 1983 (Boyd and Ward, stain the adult bursal medulla, supporting Olah's 1978) . It is possible mAb 64, 68, 72, 74, and proposal that this interactive mesenchymal cell is a 78 identify stromal elements involved in this process precursor for medullary secretory cells (Olah et al., as they recognize nonlymphoid cells in the tunica 1986). Subsequent to, and possibly as a result of, propria early in ontogeny. MUI-72 also stains MO in this interaction, the FAE and epithelial buds are the adult bursal cortex, the more immature region of formed. established that the bursa (Boyd and Ward, 1984) (Houssaint et al., 1976; Ratcliffe et al., 1987 (Olah et al., 1986 ) and the the means by which material from the bursal lumen endodermal origin of the BMAE and medullary is pinocytosed by the cells of the FAE and trans-epithelium (Le Douarin et al., 1975; ported into the follicles (Bockman and Cooper, 1973; , although our data indicate that the medullary Beezhold et al., 1983) , where it presumably epithelium probably results from an interaction stimulates a specific B-cell response (Van Alten and between endodermal and mesenchymal cells. We Meuwissen, 1972) . The current investigation of these have also provided preliminary evidence identifying molecules could provide important evidence potentially important molecules involved in the regarding the control of B-cell differentiation by bursal recruitment of precursor cells and the these stromal components, mechanisms controlling B-lymphocyte differentiaHaernopoietic stem cells seed the developing tion. These molecules have also been examined in embryonic bursa between days 8 and 14 of gestation birds with humoral immunodeficiency induced by (Le Douarin et al., 1975) , possibly via adherence to testosterone propionate or cyclophosphamide the endothelium of blood vessels located in close . This comparative analysis proximity to the bursal epithelium (Le Douarin, has provided further insight into the 1986). It has been postulated that a molecule potential function of these antigens. Further secreted by the epithelium is involved in the chemo-experimentation regarding the functions of these attraction of these precursors (Le Douarin, 1978) and markers and their characterization is currently in haemopoietic activity has also been observed in the progress. (Miles Scientific) and snap-frozen on a liquid nitrogen-isopentane slurry.
Monoclonal Antibodies A panel of mAb reactive with the avian bursal and thymic stroma was used in this study. It was prepared and characterized as described elsewhere 
